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Femoral and popliteal artery aneurysms are limb
threatening because of their potential to cause
embolism, thrombosis, and, uncommonly, rupture.
Their timely diagnosis before complications ensue is
a relevant clinical issue. For instance, elective repair
of a popliteal aneurysm results in substantially better
outcomes than revascularization for acute aneurys-
mal thrombosis or delayed revascularization for
chronic limb ischemia resulting from repeated sub-
clinical embolism.1,2 Femoral aneurysms usually
have a somewhat less hazardous course. Although
certain small asymptomatic femoral aneurysms may
be followed without adverse sequelae, limb ischemia
leading to amputation may accompany thromboem-
bolic complications of other aneurysms.3,4
An association between femoral and popliteal
artery aneurysms and abdominal aortic aneurysms
(AAAs) has been well recognized. Clinical detection
of popliteal or femoral artery aneurysms has been
reported to be associated with 62% and 85% inci-
dences of AAAs, respectively.1,3 Conversely, the true
incidence of these extremity aneurysms in patients
Incidence of femoral and popliteal artery
aneurysms in patients with abdominal
aortic aneurysms
Aparna Diwan, BS, Rajabrata Sarkar, MD, PhD, James C. Stanley, MD,
Gerald B. Zelenock, MD, and Thomas W. Wakefield, MD, Ann Arbor, Mich
Objective: The purpose of this study was to determine the incidence of femoral and
popliteal aneurysms in men and women who have abdominal aortic aneurysms (AAAs)
and to assess potential etiologic differences in patients with and without these lower
extremity aneurysms.
Methods: We studied 313 consecutive patients with AAAs encountered from 1995 to
1998 who underwent prospective ultrasound scanning to detect the presence or absence
of femoral and popliteal aneurysms. Patients with and without these extremity
aneurysms were compared for differences in potential etiologic risk factors with each
other and with a statewide population of patients with AAAs.
Results: A total of 51 femoral and popliteal aneurysms were encountered, all occurring
in male patients. Among the 251 men with AAAs, the incidence of femoral or popliteal
aneurysms was 14%, compared with 0% among the 62 women with AAAs (P < .01). A
family history of aneurysmal disease was present in only one (3%) of the 36 men with
these extremity arterial aneurysms, a significant finding (P < .01) when compared with
the family history that was positive for aneurysmal disease in 14 women (23%).
Peripheral arterial occlusive disease affected 14 (39%) of the 36 men with peripheral
arterial aneurysms versus 20 (9%) of the 215 men without these aneurysms (P < .01).
Most other etiologic variables studied proved not to be different among the various
groups of patients examined.
Conclusion: The incidence of femoral and popliteal aneurysms in persons with AAAs
appears higher than that noted previously. Femoral and popliteal aneurysmal disease
preferentially affects men; however, the basis for this sex difference is unknown. Few
common etiologic factors differed between men with and without these extremity
aneurysms. Most femoral and popliteal artery aneurysms in this study were undetectable
on physical examination, suggesting that ultrasound scanning is appropriate in the
recognition of peripheral aneurysms among men with AAAs. (J Vasc Surg 2000;31:863-
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with AAAs remains unclear. Two earlier studies from
the authors’ institution suggested the frequencies of
peripheral aneurysms among patients with AAAs to
be between 3.2% and 3.9%.3,5 These figures were
based on a review of angiograms before the avail-
ability of computed tomography scan or ultrasound
scan in one report,5 and were based on an estimation
of the number of patients with femoral aneurysm to
patients with aortic aneurysm treated within a given
time period in the other report.3 Because of the
obvious flaws in these retrospective studies, these
figures are predictably understated.
Determination of the incidence of peripheral
aneurysms in patients with AAA is an important
strategy in that AAAs are more likely than femoral or
popliteal artery aneurysms to be diagnosed in clini-
cal practice. The purpose of the current study was to
determine the true incidence of femoral and
popliteal artery aneurysms in patients with AAAs
who were evaluated prospectively.
PATIENTS AND METHODS
From 1995 to 1998 at the University of
Michigan, 313 consecutive patients with AAAs,
defined as having an anterior-posterior or a trans-
verse aortic diameter of at least 3 cm, underwent
lower extremity Doppler ultrasound scanning to
determine the presence or absence of femoral and
popliteal artery aneurysms. These patients were
referred for study by physicians representing multi-
ple medical and surgical disciplines. Excluded from
this analysis were (1) patients with known or sus-
pected extremity aneurysms in whom the ultrasound
scanning study was initiated for primary assessment
of their extremity lesion rather than for their aortic
disease and (2) patients with pseudoaneurysms of
the extremity arteries.
Among the 313 patients were 251 men and 62
women, ranging in age from 50 to 93 years (mean
age, 74 ± 7 years). Before 1995, AAAs were diag-
nosed in 42 patients; 36 of these patients had
abdominal aortic aneurysmectomy performed
before 1995. An additional 240 patients underwent
abdominal aortic aneurysmectomy between 1995
and 1998. The remaining 31 patients were not oper-
ated on for their AAAs.
Evaluation of the lower extremities for femoral
and popliteal aneurysmal disease was performed
with a high-resolution, real-time imager and an
integrated, pulse range-gated Doppler scan with
color flow imaging. Ultrasound scanning models
ATL 3000 (Advanced Technologies Laboratory,
Bothell, Wash), Toshiba 1800, and Toshiba 140
(Toshiba Medical Systems, Tustin, Calif) were used
with 5- to 7-MHz linear transducers. Aneurysms of
the femoral or popliteal arteries were defined as
focal arterial dilations of at least 1.5 times the adja-
cent normal vessel.6 In the case of nonfocal arterial
dilations, aneurysms were defined to be dilations of
at least 1.5 times the contralateral normal artery.
Patients were assessed for the presence or
absence of multiple conditions thought to predis-
pose to or coexist with arterial and aortic aneurysms.
Variables evaluated included smoking status, hyper-
tension, hyperlipidemia, and diabetes mellitus. Also
assessed were the presence of cardiac disease (includ-
ing ischemic heart disease with angina or myocardial
infarction, congestive heart failure, and arrhythmia),
peripheral vascular occlusive disease, cerebrovascular
occlusive disease, renal insufficiency, family history
of vascular disease (including cardiac, cerebrovascu-
lar, and peripheral vascular occlusive disease), family
history of aneurysms, and age.
Patients were also compared with patients who
had AAAs, from 1980 to 1990 in the Michigan
Inpatient Database,7 to ascertain the degree of sim-
ilarity between the patients in the current study at
the authors’ tertiary care center and all patients with
AAAs in the general population of the state of
Michigan. These two groups were contrasted with
regard to sex, presence of hypertension, coronary
artery disease, cerebrovascular occlusive disease, dia-
betes mellitus, cardiac arrhythmia, renal insufficien-
cy, peripheral vascular occlusive disease, and age.
Data were examined by plotting variables of inter-
est against the presence or absence of femoral or
popliteal aneurysmal disease. Because analysis showed
all patients with femoral and popliteal artery
aneurysms to be male, the above variables were also
assessed in the male cohorts having AAAs without, as
well as with, these extremity aneurysms. The female
cohort was likewise compared with the male cohort as
a whole, with the cohort of men with AAAs and lower
extremity aneurysms, and, lastly, with the cohort of
men with AAAs without lower extremity aneurysms.
Categoric variables were analyzed with χ2 tests, and
continuous variables were analyzed with Student t
tests. Statistical significance was defined as P < .05. All
percentage values were rounded off to the nearest
integer, and all absolute numbers were rounded off to
the nearest tenth. Data are presented as mean ± 1 SD.
All data were obtained from the University of
Michigan Section of Vascular Surgery Registry,
Diagnostic Vascular Unit Records, and patients’ hos-
pital records. This study was approved by the
University of Michigan Institutional Review Board.
JOURNAL OF VASCULAR SURGERY
864 Diwan et al May 2000
RESULTS 
Among the 313 patients with AAAs, 36 patients
(12%) exhibited a total of 51 femoral and popliteal
aneurysms (Table I). All patients with these extrem-
ity aneurysms were men. The average femoral artery
aneurysm diameter was 1.7 ± 0.5 cm (range, 1.1-2.9
cm), and the average popliteal artery aneurysm
diameter was 2.0 ± 1.1 cm (range, 1.0 to 6.1 cm).
This includes seven smaller femoral artery aneurysms
whose diameter was less than 1.5 cm and two small
popliteal artery aneurysms that had a diameter less
than 1.2 cm. Eleven patients had unilateral femoral
artery aneurysms, and one had a bilateral femoral
artery aneurysm. Fifteen patients had unilateral
popliteal artery aneurysms, and four had bilateral
popliteal artery aneurysms. One patient had a uni-
lateral femoral artery and a unilateral popliteal artery
aneurysm, two patients had unilateral femoral artery
and bilateral popliteal artery aneurysms, one patient
had bilateral femoral artery and unilateral popliteal
artery aneurysm, and the remaining patient had
bilateral femoral artery and bilateral popliteal artery
aneurysms.
Among the 51 femoral and popliteal artery
aneurysms, four femoral artery aneurysms and six
popliteal artery aneurysms were palpable on physi-
cal examination. The average size of palpable
femoral artery aneurysms was 2.2 ± 0.6 cm (range,
1.5-2.9 cm) versus 1.6 ± 0.3 cm (range, 1.1-2.1
cm) for nonpalpable femoral artery aneurysms. The
average size of palpable popliteal artery aneurysms
was 3.2 ± 1.9 cm (range, 1.4-6.1 cm) versus 1.8 ±
0.5 cm (range, 1.0-2.6 cm) for nonpalpable
popliteal artery aneurysms. Among the 36 patients
with these lower extremity aneurysms, 34 under-
went AAA resection. A total of seven femoral and
nine popliteal artery aneurysm operative procedures
and a total of three amputations below the knee
were performed for conventional indications in this
group of patients. This relatively low incidence of
operation for these lower extremity aneurysms
reflects the practice biases of the physicians referring
the patients for ultrasound scanning. In many
instances this would not represent contemporary
recommendations of the authors.
Among the 313 patients with AAAs, an addi-
tional 25 patients (8%) exhibited a total of 26 focal
arterial dilations that were distinct lesions but were
insufficient to meet the study criteria as aneurysms.
Included were a total of 13 focal femoral dilations
with an average size of 1.3 ± 0.3 cm (range, 0.83-
1.74 cm) and 13 focal popliteal dilations with an
average size of 1.03 ± 0.21 cm (range, 0.71-1.6 cm).
The 36 patients who had AAAs with coexisting
femoral or popliteal artery aneurysms differed signif-
icantly from the 277 patients with AAAs alone in sex
and in presence of peripheral arterial occlusive dis-
ease (Table II). All 36 patients with femoral or
popliteal artery aneurysms were men, whereas of the
remaining 277 patients with AAAs but without
femoral or popliteal artery aneurysms, 215 (78%)
were men and 62 (22%) were women. These sex dif-
ferences were significant (P < .01). Among the 36
patients with lower extremity aneurysms, 14 patients
(39%) exhibited peripheral arterial occlusive disease,
whereas of the 277 patients with aortic aneurysms
alone, only 26 patients (10%) exhibited peripheral
arterial occlusive disease (P < .01).
A trend toward a higher incidence of iliac
aneurysms existed in the group with lower extremi-
ty aneurysms as compared with the group without
lower extremity aneurysms; six (17%) of the 36
patients with lower extremity aneurysms exhibited
iliac aneurysms versus 11 (4%) of the 277 patients
with aortic aneurysms alone (P < .10 > .05). The
average AAA size was similar for both groups: 5.7 ±
1.7 cm (range, 3.1-7.3 cm) in persons with lower
extremity aneurysms versus 5.8 ± 1.4 cm (range,
3.0-11.2 cm) in both men and women in this series
without lower extremity aneurysms.
Patients having AAAs with lower extremity
aneurysms did not differ significantly from those
without lower extremity aneurysms in regard to
smoking, hypertension, hyperlipidemia, diabetes
mellitus, cardiac disease, cerebrovascular occlusive
disease, renal insufficiency, family history of vascular
disease, family history of aneurysms, and patient age
(Table II).
The 62 women in this study differed significant-
ly from the 251 men in age and in family history of
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Table I. Distribution of aortic, femoral, or
popliteal aneurysms (University of Michigan series)
No. of 
Aneurysm patients
Aortic aneurysms 313
Femoral or popliteal artery aneurysms 36
Unilateral femoral artery aneurysms 11
Bilateral femoral artery aneurysm 1
Unilateral popliteal artery aneurysms 15
Bilateral popliteal artery aneurysms 4
Unilateral femoral + unilateral popliteal artery aneurysm 1
Unilateral femoral + bilateral popliteal artery aneurysms 2
Bilateral femoral + unilateral popliteal artery aneurysm 1
Bilateral femoral + bilateral popliteal artery aneurysms 1
aneurysm (Table III). The average age of the male
cohort with and without extremity aneurysms was
72.3 ± 13.0 years versus 75 ± 7.0 years for the
female cohort (P < .05). Among the women, 14
(23%) had a family history of aneurysmal disease ver-
sus only 25 men (10%) (P < .05). When compared
with the group of men with AAAs and lower extrem-
ity aneurysms, the women in this study differed sig-
nificantly in their occurrence of peripheral vascular
occlusive disease and in their family history of
aneurysms. Although only six (10%) of these 62
women exhibited peripheral vascular occlusive dis-
ease, 14 (39%) of the 36 men with extremity
aneurysms exhibited peripheral vascular occlusive
disease (P < .01). Additionally, whereas 14 (23%) of
the 62 women exhibited a family history of aneurys-
mal disease, only one (3%) of the 36 men with
femoral or popliteal artery aneurysms exhibited a
family history of aneurysmal disease (P < .01).
The women in this study differed significantly in
age and family history of aneurysm compared with
the group of men with only AAAs and no femoral or
popliteal aneurysms. The mean age of women was
75 ± 7.0 years versus 72.1 ± 14.0 years for the 215
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Table II. Characteristics of persons with AAAs and femoral or popliteal artery aneurysms compared with
patients with AAAs without femoral or popliteal artery aneurysms
Patients with AAAs with femoral Patients with AAAs without femoral or
Characteristic or popliteal aneurysm(s) (N = 36) popliteal aneurysm(s) (N = 277)
Female 0 (0%) 62 (22%)
Male 36 (100%) 215 (78%)*
Smoking 27 (75%) 228 (82%)
Hypertension 24 (67%) 193 (70%)
Hyperlipidemia 10 (28%) 87 (31%)
Diabetes mellitus 3 (8%) 35 (13%)
Cardiac disease 22 (61%) 164 (59%)
Peripheral vascular occlusive disease 14 (39%) 26 (10%)*
Cerebrovascular occlusive disease 2 (6%) 23 (8%)
Renal insufficiency 11 (31%) 66 (24%)
Family history of vascular disease 19 (53%) 153 (55%)
Family history of aneurysms 1 (3%) 38 (14%)
Age (y) 73.4 ± 6 73.8 ± 7
*P < .01 (patients with AAAs and femoral or popliteal aneurysms vs patients with AAAs without these aneurysms).
Table III. Characteristics of men with AAAs and femoral or popliteal artery aneurysms and men with
AAAs without femoral or popliteal artery aneurysms
Men with AAAs Men with AAAs 
and femoral or without femoral
Women Men popliteal aneurysm(s) or popliteal aneurysm(s)
Characteristic (N = 62) (N = 251) (N = 36) (N = 215)
Age (y) 75 ± 7 72.3 ± 13* 73.4 ± 6 72.1 ± 14†
Smoking 50 (81%) 205 (82%) 27 (75%) 178 (83%)
Hypertension 47 (76%) 170 (68%) 24 (67%) 146 (68%)
Hyperlipidemia 22 (35%) 75 (30%) 10 (28%) 65 (30%)
Diabetes mellitus 7 (11%) 31 (12%) 3 (8%) 28 (13%)
Cardiac disease 31 (50%) 155 (62%) 22 (61%) 133 (62%)
Peripheral vascular occlusive disease 6 (10%) 34 (14%) 14 (39%)‡ 20 (9%)§
Cerebrovascular occlusive disease 5 (8%) 20 (8%) 2 (6%) 18 (8%)
Renal insufficiency 16 (26%) 61 (24%) 11 (31%) 50 (23%)
Family history of vascular disease 35 (56%) 137 (55%) 19 (53%) 118 (55%)
Family history of aneurysms 14 (23%) 25 (10%)* 1 (3%)‡ 24 (11%)†
AAA size (cm) 5.5 ± 1.2 5.8 ± 1.5 5.7 ± 1.7 5.9 ± 1.4
*P < .05 (women vs all men).
†P < .05 (women vs men with AAAs without femoral or popliteal aneurysms).
‡P < .01 (women vs men with AAAs and femoral or popliteal aneurysms).
§P < .01 (men with AAAs and femoral or popliteal aneurysms vs men with AAAs without these aneurysms).
men with AAAs but without lower extremity
aneurysms (P < .05). Additionally, whereas 14 (23%)
of the 62 women had a family history of aneurysmal
disease, only 24 (11%) of these 215 men had a fam-
ily history of aneurysmal disease (P < .05). The 62
women in this study did not differ from any of the
male cohorts with regard to smoking history, hyper-
tension, hyperlipidemia, diabetes mellitus, cardiac
disease, cerebrovascular occlusive disease, renal
insufficiency, family history of vascular disease, age,
or aortic aneurysm size (Table III).
Among the 251 male patients with AAAs, 14%
exhibited femoral or popliteal artery aneurysms, 7%
had femoral artery aneurysms alone, and 10% had
popliteal artery aneurysms alone. When the 36 male
patients with AAAs and femoral or popliteal artery
aneurysms were compared with men who had AAAs
without these lower extremity aneurysms, the only
variable trait that appeared different was the pres-
ence of peripheral vascular occlusive disease (Table
III). Among these 36 men with lower extremity
aneurysms, 14 men (39%) had peripheral arterial
occlusive disease, whereas among the 215 men with-
out these lower extremity aneurysms, only 20 (9%)
had peripheral arterial occlusive disease (P < .01).
The two groups did not differ significantly in smok-
ing status, hypertension, hyperlipidemia, diabetes
mellitus, cardiac disease, cerebrovascular occlusive
disease, renal insufficiency, family history of vascular
disease, family history of aneurysms, age, or AAA
size (Table III). The average AAA size in men with
lower extremity aneurysms was 5.7 ± 1.7 cm (range,
3.1- 7.3 cm) versus 5.9 ± 1.4 cm (range, 3.0-11.2
cm) for men without lower extremity aneurysms.
Among the 313 patients in the current study, the
4:1 male-female ratio (251 to 62) parallels the ratio
of males to females (6716 to 1469) for all diagnoses
of AAA in Michigan hospitals from 1980 to 1990.
Comparisons between the current study’s popula-
tion and the statewide population are revealing
(Table IV). The current study’s population did not
differ significantly from the overall Michigan popu-
lation with regard to sex or incidence of peripheral
vascular occlusive disease. However, these were the
only similarities. There was an approximate twofold
statistically significant increase in reported hyperten-
sion, coronary artery disease, cerebrovascular occlu-
sive disease, diabetes mellitus, and cardiac arrhyth-
mia, and a sixfold to sevenfold increase in reported
renal insufficiency (P < .001). These differences
reflect the greater overall complexity of the patient
population treated at the University of Michigan.
Additionally, among patients in the current study,
70% were aged 70 years or older, compared with
only 51% in the statewide population of hospitalized
patients with AAAs (P < .001).
DISCUSSION
The important findings of this study are (1) the
true incidence of femoral or popliteal aneurysms in
patients with AAAs is more than three times higher
than previously suspected; (2) no women with aor-
tic aneurysms had lower extremity aneurysms,
despite the relatively large number of patients stud-
ied; (3) most of these lower extremity aneurysms
were not detectable on physical examination; and
(4) there appears to be no distinct, easily identifiable
etiologic factor unique to the occurrence of femoral
or popliteal artery aneurysms in patients with AAAs. 
The association of peripheral aneurysms with
aortic aneurysms has been known for more than
three decades.5,8 The initial studies documenting
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Table IV. Characteristics of 313 patients with AAAs in the University of Michigan series compared with
8185 patients with AAAs in the state of Michigan from 1980 to 1990
University of Michigan study State of Michigan inpatient database
Characteristic present (N = 313) (N = 8185)
Female 62 (20%) 1469 (18%)
Male 251 (80%) 6716 (82%)
Peripheral vascular occlusive disease 40 (13%) 1255 (15%)
Hypertension 217 (69%) 2603 (32%)*
Coronary artery disease 159 (51%) 2431 (30%)*
Cerebrovascular occlusive disease 25 (8%) 321 (4%)*
Diabetes mellitus 38 (12%) 507 (6%)*
Cardiac arrhythmia 63 (20%) 1082 (13%)*
Renal insufficiency 77 (25%) 311 (4%)*
Age 70 years or older 219 (70%) 4170 (51%)*
*P < .001 (patients in this study vs patients in the Michigan statewide database).
this association relied on either physical examination
or angiography for the diagnosis of both the aortic
and peripheral aneurysms. A second relevant limita-
tion of many prior reports is that they were not per-
formed in a prospective fashion, and the incidence
rates were calculated by comparing the number of
patients with peripheral aneurysms with estimates of
the number of AAAs treated during the same time
period.3,5
The present investigation included all patients
who had an AAA during the study period and
underwent mandated lower extremity ultrasound
scanning as part of a prospective protocol. This
study design ensures not only that the incidence of
peripheral aneurysms was based on an accurate num-
ber of patients with AAAs, but also that femoral and
popliteal aneurysms not detectable on physical
examination were recognized. This is of particular
importance for popliteal aneurysms; up to one third
of patients have either distal embolization or severe
acute limb ischemia from an unrecognized and non-
palpable popliteal aneurysm. Early identification of
femoral aneurysms may not produce the same clini-
cal benefit, because several studies have shown that
small asymptomatic femoral aneurysms may be fol-
lowed conservatively with few adverse events.3,4
The association between the presence of periph-
eral vascular occlusive disease and peripheral
aneurysms in this study may be related, although not
in a causative manner. Chronic, subclinical, embolic
events from established femoral or popliteal
aneurysms have been known to result in the slow
obliteration of the distal vasculature of the leg, and
this may be responsible for the differences noted in
the present series. The 14% incidence among men
with AAAs suggests that routine Doppler ultrasound
scanning should be considered as a screening test in
male patients with AAAs. This is reinforced by the
fact that only 10 of the 51 femoral and popliteal
artery aneurysms recognized through ultrasound
scanning were palpable on physical examination,
confirming prior reports that physical examination is
unreliable in the accurate diagnosis of these periph-
eral aneurysms.2
The demographic characteristics and risk factors
of our patient population compared with those
patients in the Michigan statewide database7 suggest
that this higher than expected incidence of peripher-
al aneurysms might not be relevant to all patients
with AAAs because they may represent a select pop-
ulation of more complex patients. The patients in
this series had a higher incidence of many comorbid
conditions, including hypertension, coronary artery
disease, cerebrovascular occlusive disease, diabetes
mellitus, cardiac arrhythmias, and renal insufficiency
(Table IV). However, these differences between the
statewide report and our study may not be relevant
in that within our study group, men with AAAs and
peripheral arterial aneurysms did not differ signifi-
cantly from men without these aneurysms with
regard to most of these same variables (Table III).
Thus, these characteristics may not be important in
the evolution of femoral and popliteal aneurysms in
our patient population.
The predilection for men to exhibit lower
extremity arterial aneurysms noted in this study is
consistent with prior reports in which the male-
female ratio averaged from 10:1 to 30:1 for popliteal
artery aneurysms,1,9,10 and 15:1 to all males for
femoral artery aneurysms.3,4,11 The biologic basis
for this sex disparity is unknown. This male prepon-
derance is much greater than that for AAAs (3:1-
5:1) and is likely due to genetic and biologic
processes distinct from those contributing to stan-
dard AAA disease. Credence is given to this latter
hypothesis in the lesser familial incidence of AAAs in
those with these extremity aneurysms as compared
with their counterparts with AAAs alone. Definition
of the genetic basis for aneurysms, aortic or periph-
eral, will hopefully be aided by the complete map-
ping of the human genome, which will form the
basis for determining if gene functions exist that
interact to produce these diseases. Given the infre-
quent family history of aneurysmal disease in
patients with these extremity aneurysms, it is unlike-
ly that they are due to a mutation at a single genet-
ic locus. The relatively low incidence of a family his-
tory in patients with multiple aneurysms has been
noted by others.12 However, the low incidence
reported by patients or their families may be under-
stated in that femoral or popliteal artery aneurysms
are often overlooked on physical examination by
physicians. The familial as well as genetic basis of
these lesions remains unresolved at the present time.
Considerable interest exists in determining a
potential genetic basis for AAAs, but linkage studies
have been limited by the late onset in life of aneurys-
mal disease, which makes recollections of parents
and grandparents suspect. The family history data
reported in this study are based on patients’ own
recollections and are unreliable for several reasons.
Aneurysms of the aorta as well as peripheral
aneurysms affect people mainly after the fifth decade
of life, and it is nearly impossible to establish the
presence or absence of such a late onset disease in
younger family members. Furthermore, patients are
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often asymptomatic, and peripheral aneurysms are
often not detectable on physical examination, thus
further limiting the value of patients’ recollections of
their relatives’ disease.
If there is a primary genetic basis for femoral and
popliteal artery aneurysms, the nature of the resultant
connective tissue disorder must be mild in comparison
to the hereditary disorders associated with severe, early
onset aneurysmal disease, such as fibrillin mutations
responsible for the Marfan syndrome and Type III col-
lagen mutations seen in the Ehlers-Danlos syndrome.
The etiology of femoral and popliteal aneurysms prob-
ably involves the interaction of a genetic alteration that
predisposes to the loss of arterial wall integrity follow-
ing local forces, such as repeated flexion of the arteries
at the hip and knee. If, for instance, defects exist in
genes responsible for cross-linking or repair of collagen
or elastin, they may become evident only with aging
and after other genetic or environmental changes
affect the vessel wall matrix. Such environmental
events might include physical stretching of the artery.
Regardless of the etiology of femoral and popliteal
aneurysms in patients with AAAs, this study docu-
ments an incidence of peripheral aneurysms that is
more than threefold greater than previously reported.
Popliteal artery aneurysms are considered more of a
health hazard than femoral artery aneurysms, and their
presence in 10% of male patients with AAAs is nearly
fourfold higher than previously recognized.
Unfortunately, the clinical relevance of these lower
extremity aneurysms discovered in association with
AAAs is ill defined at present, and there remains a need
for a prospective natural history study to establish their
actual significance. What is clear from the current
investigation is that Doppler ultrasound imaging has
documented a common occurrence of femoral and
popliteal aneurysms in men with AAAs.
We thank Mary C. Proctor, MS, for assistance in sta-
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